Structural Funds' effectiveness for cohesion promotion within the European Union has been frequently questioned. Given the challenges brought about by recent enlargements to the Central and Eastern Europe and the discussion about limits on EU budget, we analyse the role of EU transfers for growth on a panel of 138 regions in the period 1995-2009. Our main findings are that: (i) Funds effects are not instantaneous; (ii) the effects of Funds over time are intimately related to the level of human capital in the region.
Structural Funds and Growth: Literature Assessment
Along with the economic and social cohesion, the reduction of the regional disparities in Europe has been at the centre of the European initiatives, well reflected on the European Regional Policy. The later has furthermore gained importance, and increased in complexity, in the context of an enlarged European Union, constrained budget and limited growth. The debates and controversies surrounding the approval of the next Multiannual Financial Framework (2014 -2020 , along with the Agenda 2020 growth strategy goals, show the complexity on this matter. More than ever, research upon the effects of the regional policy and its main instrument, the structural funds, is useful to inform future policy actions.
Despite the high number of studies about the relevance of Structural Funds for growth, there is no consensus on the outcomes.
1 While some find positive effects (e.g. Cappelen et al., 2003; Becker et al., 2010) , others get to inconclusive (e.g. Rodriguez-Pose and Fratesi, 2004; Mohl and Hagen, 2010) or even negative results (e.g. Fagerberg and Verspagen, 1996) . Moreover, Dall'erba and Le Gallo (2008) find a non-significant impact of EU transfers over growth, whereas Le Gallo et al. (2011) find a weak effect of Structural Funds on regional growth but very different local impacts. Recent contributions highlight the need to take the research a step further, in a way to investigate the conditions under which the funds are more effective. On this regard, some studies on European regional growth have considered the use of interaction terms (Cappelen et al., 2003; Llussá and Lopes, 2011; Rodriguez-Pose and Novak, 2011; Becker et al., 2013) . Others highlight the need to account for time lagged effects: Mohl and Hagen (2010) and Becker et al. (2010) are notable contributions on this regard, showing that the effect of Funds takes three to four years to be perceptible.
In our opinion, we contribute to the literature in different ways: (i) by including the Member States from the 2004 enlargement; (ii) by exploring the existence of indirect mechanisms between Funds and other variables (mainly human capital) that affect growth; (iii) by analyzing how those effects work over time. We believe these elements to be essential to the discussion about the effectiveness of financial transfers for growth and the conditions under which they are more effective.
Data and model
We estimate an augmented version of the neoclassical growth model with panel data, as was adopted by Caselli et al. (1996) , to avoid omitted variable bias, including both individual and time-specific effects. We include 138 European regions 2 for the period 1995-2009. The dependent variable is the annual growth rate of real per capita income ‫ݕ݃(‬ ,௧ ). 3 The set of explanatory variables includes: ln ሺ‫ݕ‬ ,௧ିଶ ሻ, real per capita income; ln ‫݃‪ሺ‬‬ ,௧ିଶ ሻ, annual population growth rate; ln ሺ‫ݏ‬ ,௧ିଶ ሻ െ ln ሺ‫ݏ‬ ,௧ିଷ ሻ, growth of the investment share; ln ሺ݄ܿ ,௧ିଶ ሻ , human capital; ln ‫ݐܽ‪ሺ‬‬ ,௧ିଶ ሻ, innovation; and ln ሺ‫݂ݏ‬ ,௧ିఈ ሻ (with α=3,4,5), the (interpolated) 4 Structural Funds. From previous studies, we expect investment, human capital and innovation to have a positive impact on growth. All variables are lagged twice, to avoid endogeneity and reverse causality.
5
The growth model is estimated by FE using Rogers's standard errors, robust to heteroscedasticity and autocorrelation (FE Robust) and the Driscoll-Kraay's correction that accounts for spatial dependence, following Hoechle (2007) .
Empirical results
For inference purposes, we consider only those pairs of regressions where significance of the variable of interest (Funds) is preserved and concentrate on analysing its effects. Table 1 contains the results for the proxy of financial assistance in per capita terms. Notes: T-ratio in parentheses. *Significant at 10%; ** at 5%;*** at 1% level.
There is evidence of conditional convergence, being human capital the factor with the most noticeable effect. When only direct impacts are considered, four years lagged Funds play a positive role.
In order to analyse the existence of indirect links, we interact Funds with the income level and with the human capital of the region. The results reveal that three-year lagged Funds affect growth in a positive way, as far as the income level remains below 10 630.9 Euros per inhabitant.
7 From the interaction of Funds with human capital we conclude that both impact positively on growth.
The results do not change considerably when we consider the Funds share instead (Table  2) . Notes: T-ratio in parentheses. *Significant at 10%; ** at 5%;*** at 1% level.
With no interaction terms, three-year lagged financial aid impact negatively on growth. However the impact of Funds depends on the levels of human capital. Three-, four-and fiveyear lagged Funds impact positively on growth when human capital levels are lower than 19.6, 55.2 and 37.1%, respectively. Since education standards are positively correlated with income levels, this indicates that the returns from financial assistance have been higher in less developed areas. 
Concluding remarks
Our findings suggest the existence of conditional convergence among European regions. Moreover, human capital is the only variable that robustly explains growth. Structural Funds' impact on growth occurs throughout time and depends on human capital performance in the years following financial assistance. Apparently, financial aid is more effective in less developed regions but it may originate a moral hazard problem for creating lack of incentives for regions to go beyond the threshold limit of assistance. February, Brussels. Dall'erba, S. and Le Gallo, J. (2008) Aiello and Pupo (2012) question the apparently higher returns from Funds over income growth occurring in Southern Italian regions. The authors argue that the higher amounts of transfers received justify their higher (positive) impact on growth in less developed regions. Thus, according to them Funds end up working as income supporter rather than a long-term incentive for growth. Moreover, Becker et al. (2013) find significantly positive effects of Objective 1 transfers over European regional growth only when sufficiently high levels of human capital and government quality are attained. Unless the region's absorptive capacity reaches an appropriate level, inefficiency prevents Funds from having a medium-term impact on growth.
• ‫ݕ݃‬ ,௧ -Annual growth rate of real per capita GDP (annual logarithmic difference of real per capita GDP)
• ‫݃‬ ,௧ -Annual growth rate of population (includes 5% for the rates of capital depreciation and technological progress)
Computed by the authors using data on "Annual average population (1 000)".
Data Source: Eurostat, Regional Demographic Statistics (data extracted on 20 th November 2012).
• ‫ݏ‬ ,௧ -Investment share (% of GDP)
Computed by the authors using data on: (i) Gross fixed capital formation (Million euro (from 1.1.1999)/Million ECU (up to 31.12.1998)) and (ii) GDP at current market prices (Million euro (from 1.1.1999)/Million ECU (up to 31.12.1998)).
Data Source: (i) and (ii) Eurostat, Regional Economic Statistics
• ݄ܿ ,௧ -Human capital (students in tertiary education as a % of the population aged 20-24 years)
Data Source: Eurostat, Regional Education Statistics (data extracted on 6 th November 2012)
